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Golden Gate National Recreation Area

Geology of the 

Golden Gate Headlands
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Earth is a Giant Recycling Machine!



SUBDUCTION GEOLOGY:

The Building of California
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Accretionary Wedge





Melange, North Baker Beach



Graywacke Sandstone
Submarine landslide

Ribbon Chert
Deep sea mud

Pillow Basalt
Submarine volcanic flow

Serpentinite
Altered mantle rock



Serpentinite

•Typically bluish green

•Often has slick or waxy 
appearing surface

•Bronze-color crystals 
sometimes visible

•Fibrous veins of asbestos 
common

•Typically forms large 
rounded blocks on outcrop



Seep

Landslide



Basalt or Greenstone

•Dark greenish gray to black

•Tiny to no visible crystalline 
matrix or grains

•May have small holes 
(vesicles) sometimes infilled

•May form large rounded 
“pillow” shapes on outcrop
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Formation of Pillow Basalt

Oceanic Crust

Lava Erupts into Cold Ocean Water









Chert

•Typically red, but may be 

green, yellow, pink or white

•No visible crystalline matrix 

or grains

•Glassy appearance 

and fracture

•Small clear spheres 

(Radiolaria) may be visible

•Forms ribbon-like beds on 

outcrop



Chert & Radiolaria

200 – 100 Million Years Old200 – 100 Million Years Old











Graywacke Sandstone

•Greenish gray

•Visible sand-size grains and 
sometimes pebbles

•Few clear quartz grains and 
many tiny volcanic rock 

fragments

•Typically forms thick sandy 

beds with thinner dark shale 

interbeds on outcrop



Graywacke & Mollusks

130 – 100 Million Years Old
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Plate Tectonics and Franciscan Rocks
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Merced Formation, Fort Funston





Beach Dune

Bay Soil & Stream
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Geologic Cross Section



Colma Formation, Baker Beach



125k years ago
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Recent Dune, Baker Beach







Golden Gate National Recreation Area

San Francisco Rocks!


